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1.0 THE PROBLEM 

How to most cost-effectively prevent cabin ozone from exceeding a given 
standard, for more than a permitted duration or frequency. 

Some combination of hardware and flight planning seems a reasonable 
approach to avoid overdesign. 

2.0 QUICK REVIEW OF CABIN OZONE CLIMATOLOGY (See Figures 1-7, Table 1) 

2.1 Statistical summaries of the vertical distribution of ozone are available 
in; 

Ref 1: Ozonesonde Data for North America, 1962-1975, at standard 

atmosphere altitudes, Aug 1977. 

Ref 2: FAA Guidelines for Flight Planning, Jan 1978. As an improve- 

ment over climatological average ozone, guidelines are 
presented for estimating ozone in terms of forecast tempera- 
ture, for each flight level, in the stratosphere, by season 
and latitude. This was prepared in two months as a stop-gap 
measure. Careful study is still needed. Only 22 months of 
GASP data were available (Mar 1975 - Dec 1976). 

Ref 3: Contract report to NASA-Lewis on GASP data near the tropopause, 

Apr 1978. This summarizes GASP data from 11 to 12 km true 
altitudes. 
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CONSIDERATIONS 


3.0 

3.1 Many Factors : Cost, logistics, simplicity, maintenance, ability to fore- 

cast high ozone quantitatively and to determine its location, ease and cost 
of avoiding high ozone if ozone forecasts to be observed, frequency of 
excess ozone. 

4.0 POSSIBLE APPROACHES 

4.1 Super Filter : Used on all aircraft to remove all ozone always , will be 

needlessly expensive if there are many routes, times, and altitudes when 
ozone is below limits. 

4.2 Medium Filter : Removes ozone up to some percentage of ambient, so that 

cabin concentration will usually be below established limit. Use flight 
planning to avoid higher concentrations. 

4.3 Flexible Filter : Use only as strong a filter as required by climatology 
for each part;icular route, season, and altitude, but use no filter in low 
latitudes, altitudes, or seasons where climatology shows seldom needed. 

Use flight planning to avoid occasional regions of forecast high concentra- 
tions. Filter must be easily installed or turned on. 

4.4 No Filter : Circulate air in cabin less often when high outside ozone is 

present. Add odorless, harmless oxidants to decompose ozone. Avoid 
regions of maximum ozone by flight planning. 

5.0 REQUIREMENTS 

To help make pz r decision, the following information is needed: 

5.1 How well can ozone be forecast operationally by either Flight Planners or 
NMC? Development of a good forecast system would require a one year study. 

5.2 Frequency distribution of GASP ozone data is needed by latitude belt, 
season, flight level. Update each year as more GASP data become available. 
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5.3 Consider trade-offs between hardware and operational forecast avoidance of 
highest ozone. 

5.4 From 5,2, determine maximum ozone concentration for which filters should 
be designed as in Figure 8, for example. For a reliable frequency distri- 
bution, where should the limit for filters be set? Is it necessary to have 
filters to take care of the 37o (or 207o) occurrence of extreme ozone? 
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TABLE I. - GASP OZONE DATA (PPBV) FROM 11 TO 12 KM TRUE ALTITUDE AS A 
FUNCTION OF LATITUTDE AND LONGITUDE 

[The plotting code is in the upper left box. The right hand 
column is the zonal mean, and the max is the largest 
value at that latitude. The standard deviation (a) 
is not given for fewer than ten observations.] 
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Figure 5. - Zonal -monthly mean ozone amount (ppbv) for data taken at 217 hPa 
(37000 + 1000 feet in the standard atmosphere, or about 11,3 km). 
Those grid points with data are depicted by small crosses (Ref. 3). 
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Figure 
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6. - Total ozone contours (in milliatm/cm) for Northern 
Hemisphere, Derived from BUV measurements on 
April 30 and May 1, 1970, Areas of maximum ozone 
are hatched. (Taken from Heath, et al. , 1973.) 
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(% of time ozone is greater than shown at left) 


Figure 8. ~ Hypothetical cumulative frequency distribution of ambient ozone greater 
than shown in left column. Two possible levels of ozone concentration 
above which flight planning is advisable are shown as examples. Cabin 
ozone is assumed to be 50% of ambient. Such distributions will vary 
greatly depending on altitude, season, latitude. 
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